Alterations in energy status by menadione metabolism in hepatocytes isolated from fasted and fed rats.
The biochemical mechanism of cytotoxicity, induced by the quinoid compound 2-methyl 1,4-naphthoquinone (menadione), was investigated in hepatocytes freshly isolated from fasted and fed rats. Hepatocytes from fasted rats were significantly more vulnerable to the toxicity of menadione than hepatocytes from fed rats. Menadione (150 microM) induced a 50% loss of viability of cells (LT50) from fasted rats after 55 min of incubation, whereas a LT50 of 80 min was observed after exposure of hepatocytes from fed rats to menadione. Glutathione and NADPH levels were rapidly depleted by menadione metabolism. This depletion was sustained during the incubation period. No significant differences were found in the time course and extent of the menadione-induced glutathione and NADPH depletion in hepatocytes of both nutritional states. Menadione also affected the energy status of the hepatocytes. The ATP content of cells from fasted rats decreased to 50% (AT50) within 18 min of exposure to menadione, whereas a 50% loss of ATP content of hepatocytes from fed rats was reached at 65 min. In contrast to depletion of glutathione and NADPH, the time course and extent of menadione-induced ATP depletion correlated well with the time of onset and rate of cell killing. Our results suggest that menadione metabolism may interfere with both mitochondrial and glycolytic ATP production. Depletion of ATP might be a critical step in menadione-induced cytotoxicity.